10 



20 



25 



PATENT SPECIFICATION (") 1554 

CO ,(21) Application No. 161/78 (22) Filed 4 Jan. 1978 
JjJ (31) Convention Application No. 19093 
*0 (32) Fded 7 Jan. 1977 
^ (31) Convention Application No. 20262 
{g (32) Filed 14 Feb. 1977 in 
(33) Italy (IT) 

(44) Complete SpecMcation published 24 Oct. 1979 

(51) INT CL^ C07C 125/06. 127/19 

(52) Index at acceptance 
C2C 1532 215 220 226 227 22Y 246 250 251 25Y 30Y 313 

31Y 323 32Y 338 340 341 34Y 364 36Y 626 627 699 
71X 71Y KB KD 
(72) Inventors HAIJSWIUI VON BRACHEL. MASSIMO STOLFI, 
BRUNO REZZANI and SAVERIO FRIGERIO 

(54) PROCESS FOR PREPARING AMINO-PHENYL-UREAS 
AND AMIN0<:ARB ANYLATBS 

(71) We, AZIENDE COLORI NAZIONALI AFFINI ACNA S.p.A, of 
Largo Guido Dcmegani 1/2, 20121 Milano, Italy, an Italian Company, do hereby 
declare the invention, for which we pray that a patent may be granted to iis, and the 
method by which it is to be performed, to be particularly described in and by the 
following statement: — 

This invention relates to a particularly simple and selective process for preparing 
amino-phenyl-ureas and amino-carbanylates. 

These materials are of great interest in the tine chemicals field, especially in con- 
nection widi dyestuffs, as they are basic intermediates for the synthesis of dyes. In par- 
ticular diey are useful as herbiddes and as coupUng compounds in the preparation of 
azo dyes, as is described, for example, in Belgian patents Nos. 694 733, 702 400 and 
694 633. 

It is an object of die invention to provide a particularly simple process, which 
permits amino-phenyl-ureas and aminocarbanylaces to be obtained on an industrial 
15 scale, die synthesis of these materials by convaitional methods being usually very 

difficult o J J 

According to die invention, phenyl-ureas and carbanylates are aminated m an acid 
medium with an N-halo-amine and a reducing salt forming a redox system with the 
^o-amme. Suitable salts include in particular ferrous, titanous and cuprous salts. 
Suitable add media indude sulphuric add, trifluoracetic add and mixtures of these 
wim acetic add. 

phenyl-meas and the carbanylates can be N-substituted for example, by alkyl, 
aralky^ cydoalkyl or aryl groups, which groins may tiiemsdves be substituted. 

Also die phenyl can be substituted, for instance, by halogen, alkW,. nitro, cyano, 
t^droxyl or alkoxyl. 

The r^cm takes place over a very broad temperature range — genetafly from 
- 60 to + 100 C; good re^hs are achieved, for example, between O^'C and 40**C; so 
the process can convenientiy be conducted at normal ambient temperatures. 

/ u^P^"^ ^^^^ between the N-diloro-amine and die aromatic sub- 
30 strate (phenyl-urea or carbanylate) depends on die particular case, but generaUy may 
range ftx)m 1 :3 to 3: 1. The catalyst (reducing salt) may vary in respect of N^oro^ 
toTjO ™ ^ molar, the optimum proportions being generally from 1:1.2 

, Also widi regard to the add medium, it is possible to employ the most different 
35 ratios in respect <rf the aromatic substrate. A hi^ sdectivity and good yidds can be 
achieved, in most cases, by using 300 to 1000 ml of the add medium for each mole of 
aromatic substrate* Using H^SO^, the best results are attained at a concentration bv 
weight of H2SO4 of at least 25%. ^ 
According to one convemcnt mode of carrying out die process of the invention, a 
40 reactor eqmpped witii stirrer, thermometer, tap fimnd and cooler is diarged with add 
medium die phrayl-utea or die carbanylate, die N-chloro-amine dissolved in an add 
medium and die catalyst 
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At the conciusion of the reaction, t& reactor contents are poured onto crushed 
ice, whilst sturing, and any residual starting material is extracted from the add solu- 
tion by means of a suitable solvent, for exanq)Ie, dilorof orm^ CSQo ethyl acetate, edi;^ 
edier, toluoie, chlorobenzcne, di-chlorobenzene, nitrobenzene or cyclohexane. The resi- 
5 due is dien made alkaline with strong aqueous alkali, for exanq>le 30% caustic soda 5 
and the reaction product extracted 

For tj^ extraction tiie most suitable solvent will depend on the particular product. 
Some g^eraUy suitable solvents are, fw example, chloroform, carbon tetrachloride, 
etlq^ edier, toluene and cydohexane. 

10 After disdHation of the solvent, the desired products are generally already at a {Q 

degree of purity apprc^riate to subsequent use. in some cases it may be useful to effect 
recrystallisation fi^m a suitable solvoat or Pactional predpitation for example as the 
hydrochloride, sulfate or pAio^hate. 

As the N * halo - amine it is possible to use, for instance: N - chloro - meth]^- 

15 amine, N - chloro - dimeth^i - amine, N - chloro - mediyl - eth^damine, N - chlpro- 15 
m^yl - haxzfi - amine;, N - chloro * diethyl - amine, N - chloro - morpholine and 
N - ddoro - piperidine; 

Suitable phen^ - ureas indude, for example: N - f^ien^ - urea, N - medx^ - N- 
]^hmyi - urea, N - phmyl - N' - method - urea, N - phenyl - N':N' - dimeth^ - urea, 

20 N - medijl - N - phenjd - N' - mediyl - urea, N - meth^^ - N - phenyl - N':N' - di- 20 
mediyl - urea, N - phei^ - N' - edijd - urea, N - ethyl - N - phen^ - urea, N - phaiyl- 
WiW - diedi^ - urea, N - ediyl - N - phenyl - N' - cdsyl - urea, N - eth^ - N- 
I^ienyl - N'rN' - diethyl - urea, N - i^en^ - N' - phenyl - urea (carbanilide), N- 
nieth^^ - N - phen^^ - N' - phenyl - urea, N - methyl - N - phenyl - N' - mediyl - N*- 

25 phen^ - urea, N - ethyl - N - phenyl - N' - phen^^ - urea, N - ediyl - N - phenyl- 25 
- ethsi - N' - phenyl - urea, N - mediyl - N - pben]^ - N':N' - diethyl - urea, N- 
mediyl - N - phenyl - N' - methyl - N' - ethji - urea, N - ethyl - N - ^ihaiyi - N'- 
medi]^ - W ' ethyl - urea, N - ethyi - N - phenjd - N'rN' - dimethyl - urea, N- 
phenyl - N' - ^1 - N' - phenyl - urea, N - medi^ - N - phenj* - N' - - N'- 

30 phenyl - urea, N - 2 - nkro - phenyl - urea, N - 2 - chloro - phoi^ - urea, N - 2- 30 
bromo - phoiyl - urea, N - 2 - iodo - phen^ - urea, N - 2 - DEiedi^ - i*en^ - urea, 
N - 2 - isopropyi - phenyl - urea, N - 2 - ddoro - phenyl - N - methyl - N' - ethyl- 
urea, N - 2 - methyl - phenyl - >r:N' - dim^diyi - urea, N -2 - mctfi^- phei^l - N'- 

2 - m^h^ - phen]^ - urea, N - 2 - cywao - phen^^ - urea, N - 2 - acetoamino - phenyl- 

35 urea, N - 2 - medio^ - phenyl - urea, N - 2 - medio^ - phmyi - N':N' - dimethyl- 35 
urea, N - 2 - methosy - phen^ - N' - edi^ - urea, N - 2 - methoxy - phenyl - N':N'- 
diediyl - urea, N - meth^ - N - 2 - edioxy - phenyl - urea, N - 2 - hg^xy - phen^- 
urea, N - 3 - diloro - phenj^ - urea, N - 3 - m^j^ - - urea, N - medi^ - N- 

3 - chloro - i^yi - urea, N - ediyl - N - 3 - chloro - phenyl - urea, N - mediyl - N- 

40 3 - chloro - phen^ - N' - dimethyl - urea, N - 3 - diloro - phenyl - WiW - diethyl- 40 
urea, N - 3 - medi^ - phai3* - N':N' - d^hyl - urea, N - 3 - etiao^ - phenyl - urea 
or N - 3 - methoxy - phenyl - mea, N - 3 - hydroxy - phenyl - urea, N - 2 - tert.- 
butyl - phcnj^ - urea, N - 3 - mediray - phaiyl - N':N' - diediyl - urea, N - medi]*- 
N - 3 - mediojy - phoiyl - urea, N - 4 - chloro - ptenyl - urea, N - 4 - methyls 

45 jAcn^ - urea, N - 4 - hydroaqr - phoi^^ - urea, N - 4 - medioxy - phen^ - urea, N- 45 

4 - edioxy - phenyl - urea, N - 4 - acetamino - phen^ - urea, N - 4 - ureido - phen^^- 
urea, N - edi3i - N - 4 - diloro - phsnyi - N':N' - diediji - urea, N - methyl - N - 4- 
medioxy - pbsnyi - urea, N - 4 - medio^ - pbenjd - N':N' - dimethyl - urea, N - 4- 
medioxy - plimyi - N' - edrji - urea, N - 4 - m^KHcy - phenyl - N' - xoi^yi - urea, 

50 N-medi^-N-4-medioxy-plienyl-N':N'-dtmedi3^-urea,N-medi^-N-4- 50 
mdhoxy - phen^ - N':N' - die^yi - urea, N - 4 - ediorjr - phenyl - N' - cdiyi - urea, 
N - 4 - edio^ - phenyl - N':N' - dmeth]^ - urea, N - ediyi - N - 4 - edioxy - phcnyl- 
N':N' - diedij4 - urea, N - 2J - dimedio^ - phen:j^ - urea, N - 2 J - dimediyi- 
phenyl - urea, N - 4 - medwxy - phenjd - N' - 4' - methoxy - phenyl - urea, N - 4- 

55 ^xy - phen^ - N' - 4' -.^oxy - phenyl - urea, N - piienyl - N' - 3':5' - dimtro- 55 
phmyl - urea, N - 4 - medij^ - phen^ - N' - 3':5' - dinitro - phtmyl - urea, N - 4- 
edi03y - pheiqi - N' - 3':5' - dinitro - phen^ - urea, N - 4 - methcay - phen^ - N'- 
3':5' - dinitro - phenyl - urea, N - phenyl - - 3':5' - dicyano - pheiql - urea, N - 4- 
m^yl . phenyl - N' - 3':5' - dicyiio - phenyl - urea, N - 4 - medioiy - phenyl - N'- 

60 3':5' - di^mo - phen]^ - urea, N - 4 - edjoxy - phenyl - N' - 3':5' - dicyano - phen^- 60 
urea, N - phenyl - N' - 3' - nkro - 5' - cyano - phenyl - urea, N - phoi^ - N' - chloro- 
edi^ - urea, N - phenyl - N' - cyanoeth^ - urea, N - phenyl - N' - sulphoprop^ - urea, 
N - phen^ - N' - Irpdroxyportyl - urea, N - phen^ - N' - edioxy - valcryl - urea, N- 
phenyl - N' - aminobutyl - urea, N - xoe^yl - N - phai^ - N' - hydroxypropyl - urea. 
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N - tthyi - N - 4 - ethoxy - phenyl - N' - sulphpropyl - urea, N - 4 - ethoxy - phenyl- 
N' - cyanoeth^ - urea, N - 4 - (2 - hydroxy - ethoxy) - phenyl - N' - hydroxy - ethyl- 
urea, N - meth]^ - N - 4 - mediyl - propionyl - phenyl - N' - chloroethyl - urea, N- 
4 - (2 - hydroxy - ethoxy) - phenyl -urea , N - 4 - wethyi - propionyl - phenyl - urea, 
5 N - 4 - cyanoethoxy - phenyl - urea, N - 4 - cydohexoxy - phenjd - urea, N - 4- 
methoxy - propionyl - oxy - phenjd - urea, N - 4 - (2 - ethoxy - ethoxy) - phenyl- 
urea, N - 4 - isopropoxy - phenyl - urea, N - 4 - 1 - butoxy - phen]^ - urea, N - medi^- 
N - 4 - cydohexoxy - phenyl - urea, N - meth;^ - N - 4 - (2 - hydroxy - ethoxy)- 
phenyl - urea, N - ethyl - N - 4 - methyl - propion^i - phen]^ - ^irea* N - ethyl - N- 

10 pheayi - N' - cydohexyl - urea, N - phenyl - N' - cydohexyl - urea, N - 4 - metfioxy- 
phenyl - N' - cydohexyl - urea, N - meth]^ - N - 4 - ethoxy - phenyl - N' - cydohex^- 
urea, N - ethyl - N - 4 - medioxy - phenjHi - N' - cydohexyl - urea, N - 4 - cydo- 
hexo^ - phenyl - N' - cydohexyl - urea, N - ethyl - N - 4 - (2 - hydroxy - ethoxy)- 
pbesx^ - N' - cydohexyl - urea and N - methyl - N - phenjd - N' - ethyl - urea. 

15 Siiitable cart>anylates may be the derivatives of methyl or ethyl carbanylate, such 

as for example: N - meth]^ - methyl - caxban^ate, 4 - methoxy - methyl carbanylate, 
N - methyl - 4 - methcay - mediyl carbanylate^ N - edxjd - methyl carbanylate, N- 
ethyl - 4 - medioxy - methyl carbanyiate;, 2 - nitre - mediyl carbanylate, 2 - diloro- 
meth]^ carbanylate, 2 - bromo - mediyl carbanylate, 2 - iodo - method - carbanylate, 2- 

20 methyl - methyl carbanjdate, 2 - ethyl - mediyl carbanylate, 2 - isopropyl - methyl 
carban3iate> 2 - tertbutyi - methyl carbanylate, N - methyl - 2 - diloro - methyl 
carbanylate, N - eth^ - 2 - methyl - methyl carbanylate, 2 - c3^o - methjd carbanyl- 
ate, 2 - methoxy - meth]4 carbanjiate, 2 - hydroxy - meth^ carbanylate^ 2 - ethoxy- 
methyl carbanjdate, N - ethyl - 2 - ethoxy - mediyl carbanylate, N - methyl - 2- 

25 acetj^amino - meth^ carbanylate, 3 - chloro - meth]^ carbanylate, 3 - methyl - methyl 
cartoiylate, 3 - medioxy - method carbanylate, 3 - hydroxy - method cart^ylate, 3- 
ethoxy - meth^ carfoan^j^te, N - mediyl - 3 - medioxy - methyl carbanylate, N- 
meth)^ - 3 - methyl - mediyl carban^te, N - ethyl - 3 - ethoxy - mediyl caxbanylate, 
N - ethyl - 3 - methoxy - methyl caiban^te;, 4 - diloro - methyl carbanylate, 4 - meth- 

30 oxy - mediyl carbanylate, 4 - methyl - msdxyi carbanylate, 4 - ethoxy - methyl caib- 
an^ate;, 2,5 - dimethoxy - methyl carbanylate, Z5 - dimethyl - methyl carbanylate, 4- 
(beta - h3^droxy) - ethoxy - methyl carbanylate;, 4 - methoxypropionj^ - oxymethyl 
carbanylate, 4 - (beta - cyano) - edioxy - methyl - carbanylate, 4 - cydohexyloxy- 
me^yi carbanylate, 4 - (beta - ethoxy) - ethoxy - methyl carbanylate, 4 - isopropoxy- 

35 metfcqd carbanjdate;, 4 - t - butoxy - m^yl carbanj^te, N - q^ohexyl - medijd carb- 
anylate;, N - ethyl - 4 - ethoxy - mediyl carbanylate, N - cydohexyl - 4 - metho^- 
methvl carbanylate, N - ethyl - 4 - cydohexyl - oxy * methyl carbanylate, N - meth^- 
4 - (beta - cyano) - ethoxy - mediyl carbanylate, N - ethyl - 4 - (beta - hydroxy)- 
etho^ - meth^^ carbanylate, N - methyl - 4 - medioxy - propion^ - oxy - mediyl 

40 carbanylate and N - ediyl - 4 - (beta - ethoxy) - ethoxy - methyl carbanylate. 

For the compounds listed hereinbefore it is understood that the methyl <rf the ester 
group can be substituted by an ^yL 

Odier employable carbanyktes are for example: beta - chloro - ethyl carbanylate, 
beta - cysno - cdiyl carbanylate, propyl caiban^te, isopropyl carbanylate, tert. - tnityl 

45 carban^te, cydohexyl carban^te, bm - hychroxy - Ayi carban^ate;, beta - chloro- 
ediyl N - m^yl - carbanylate^ cyddiexji N - ediyl - carixmylate;, cydohexyl N- 
cydchesyl - carbanylate, beta - cyano - ethj^ N - mediyl - carbanylate, propyl 4- 
inedioxy - carbonylate, tert - butyl 4 - jnethoxy - carban^^te;, isopropyl N - methyl- 
4 - mecho^ - carbanylate, N - <7dohexyl - 4 - cydohexoxy - cydohexyl carbanylate 

50 and N - eth^ - 4 - edioxy beta - cyano - ediyl carbanylate. 

The process of aminattc^ phenyl-ureas according to the invendon can be rq)re- 
sented as follows: 




wherein R and Ri, ^ch may 1^ the same or different may be hydrogen or allrj^, 
55 cydoaSkyly aryl, aralkyl, these in turn being optionally substituted; R3 may be hydrogen 
or alfc^, cydoalkyl, aryl, or araUcj^l, optionally substituted; and R4, which may be 
die same or differrat, may be optionally sut^tuted alkyl, cydoalkji or arall^ and 
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one of the two, R, or R«, may be hydrogen. and R. may also be the residue of a 

fletero-atoms^d A 18 a benzene rmgwiU at least one free position 

^ ^? ^' ^ A, when present may be, for example 

M^rta4;^i-cSo*^«^^^ 

fetabtyl^ ^ or alk«:qd, duur alkyl chains comain pre- 



^remR, and R» whidi may be the same or different rosy for example be alkyl or 
^oalkj^jOTl or arafl^ which m their turn may be substituted; further, R, but not 
Ki maybe H; R« and R«, whidi may also be die same « different^ ocept tiiat only 
one of than m^ ^my b<^ for example, alkyl, cydoalkyl or aialkyl, w&ch m theff 
turn mayte sul^iteA Furtheimor^ R, and R» may togedier constitute the readue «f 
a rmg, with or widiout (ne or more additional hetero atoms: A is a boizene micleas. 
harmg at least one free positim. ««.«m«; nuucus. 

The substitnoits rf R^ Rs, Rj, ^ and A, may bt^ for example halo, nftrilo, sul- 

^M^*^^ ^ thawf, ammoi hydioxyl, alkyl, substituted alkyl, alkoxyl, 

OTtewuted alko^ ac^ammo, cydoafflcyloxy, or uidc groups; fnrthennoie the substf^ 

tu^of the a^dand alkoxjto, when present may be, for instance, halo, IwdroxvL 

carboy or sulphoi^ or esters thereof , mtrflo OT alko^. 

When Ri,]^Rj^R, here sfeni^ an al^ or an alko^ group, tiieaJkyidiainp 
feraUycimtains bom 1 to 5 carbon atoms. f. "« "kuh pra- 

t.JSl^'^l «f,sy«*etismg aromatic N-alkyl-amines by amination <rf ammatic 
sutettates widi N-diloro-ammes, m the presence of a reducing sak m an add reaction 
mediu^ has alrea^ be^ described in US patent No. 3 483 255, accoiding to whidi 
aromatic com^unds, unsubstitutcd or monosubstituted widi dilo^ faromhie, 
wdiM or OGH, are alkyhumnated. TTie reducmg salt forms a redox mtemwiS 

„M^^^ '"J* experted diaii by adopdng tfab procedure N-dilwo-ureas and 
dilormauon products of the side diams should form m the case of substituted areas. 

S^J'^;^'*' dipuld form, sudi as N-<±loro.<arbanylatB8 and cfatoi^Qn ^ 
duos of tiie side dams in the substituted caibanyiates, and fonfaennore that the 
caibsmylates would suffer hydrolysis under the reaction conStions. 

It has surpnsmgjy bem found by the Applicants that the above-indicated expec- 
S^^,^c^k"k?T^?.^" ™f and that the process of this invenSTfa 

dmacteiiscd by h^ yidds and high sdectiviqr «*ether using phenji-«reas or carb- " 
anyl^ or using phenyl-snbstituted phenyl-uieas and carba^^toT 

Pormstmc^ whm slartii^ products such as N- phenyl -uiea,N-pheiwl -N'- 

nH;^i a sdective linking miheparaposi^^ 

^^SSc 'tS"^"*- S *^ P^"^' ^ substidited in paia po!& ix. if aiSmatic 

s^te are used sudx asN - 4 - methoxy - phenyl - un^N ^4 - inldMxy 

^ '•l.:^'^'*"^^- 1*^34 - N':N' - dimethyl - uiea, N - bedi^ ~ 
dilrao - phenyl - urea ot N - 4 - ethoxy - phenyl - N':N' - dSahyl -l^a sdectiTC 
hnkmgmmctaposidoninrespeaofnitrog«ionAi8ohtaine(L^^ urea, a seiecuve 

usedSr^N ^J^^''^ position, U. it substrates are 

usea aich as N - 2 - mediyl - jAenyl - urea, N - 2 - metihtyl - phen^ - N'-N* - di- 

^r";,^ ■ ^ - - - ethyl - tireaw 

AfeotokS " * in the paia posMon in respect of nitrogen on 
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As to the caibanylateS) vihm starting products aie used such as methyl r ethyl 
caifoanylates, N - methyl - rthyl caibanylate or N - ethyl - methyl caibanylate, selective 
linking in the para position in ie^>ect of the nitrogen on A is obtained. 

U the phenyl is substituted in the paia position, i.e. if starting products are udltzed 
5 such as 4 " metho^ - methyl caibanylate, 4 - ethoxy - methyl carban^iate, 4 - meth- 5 
oxy - ethyl carban^te, 4 - ethoxy - ethyl caibanylate or N - meth^ - 4 - methoxy- 
metfayi caibanylate, selective attachment in the meta position in respect of the nitrogen 
on A is obtained 

Conversely, if the phenyl is substituted in the oiJho position, as whh 2 - medi^- 
10 methyl caibanylate^ 2 - chloro - eth^ carbanyiate or 2 - metfayi - ethyl carbanylate, 10 
sdecdve attachment in die para position in respect of die nitrogen on A is obtained. 

^ ^ The following Examples illustrate how the invendon may be carried into effect^ 
without limiting more general aspects thereof. In die Examples, unless adierwise speci- 
fied, the term "parts " is to be understood as being by wei^ For the Examples idat- 
15 ing to phenyl-ureas, the yield is calculated on die amount of N-chloro-amine used; 15 
while for the Examples concemmg the carfoan^^tes, the yield is calculated on the 
ammmt of caibanylate converted* 

A. Freparatwn of amhu>-phenyl*urea$ 
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EXAMPLE 1. 

Into a reactor equipped with sttner, condenser, thermometer and dropping funnel, 
60 parts of concentrated HxSO^ were charged foUowed, whilst keeping the temperature 
below .10**C, by 82 parts of N - phenyl - N' - ediyl - urea. Then, whilst stirring, 
there were added 41.7 parts of a 9.65% sulphuric add solution of N - chloro - di- 
methyl - amine, corresponding to 4 parts <^ the amm& This was f oOowed by 7 parts of 
FeSO* . THj^), diarged batchwise. 

The reactitm was allowed to proceed for 2 hours, vrtierei^Km die reactor contents 

were poured onto 150 parts of crushed ice. After extraction widi chloroform, the sd- 

vent was distilled off and 2,4 parts of starting i»oduct were recovered. The aqueous 

residue was niade alkaline widi 30% NaOH and, after extraction widi dilorrfonn, die 

solvent was distilled off, giving 7.7 parts of N - para - dimethylamino - phenyl - N'- 30 

edi3d - urea widi a titre of 93.4%. The yield was dnis about 69.5%. The mdtine point 

of die product was 154— 156^*^0 



EXAMPLE Z 

Following the procedure of Example 1, there were charged: 23.8 parts of a 25.2% 
35 suljAuric acid solution of N-chloro^iperidhe corresponding to about 6 parts of amines 
60 parts of concentrated HsSQ« and, keeping the tenq)erature below O'^C, S2 parts of 
N - phenyl - N' - ethyl - urea. The 7 parts of FeSO* . 7H2O were then diaiged batch- 
wise. After the 2 hours of reaction the reactor contents were poured onto 150 parts of 




^ , melting point <rf the product 

164J*C 
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EXAMPLE 3. 

Agam proceeding as in Example 1, 150 parts of concentrated H2SO4 were 
45 charged followed, at below 20**C, by 19.4 parts of N - 4 - methoxy - phenyl - N^- 45 
eth^ - urea. Then, whilst stirring, 37J parts of a 21.2% suljrfiuric add sdution of 
N - chloro - dimethyl - amine were added, corresponding to about 8 parts of the 
amine. 

14 parts of FeSO^ . 7H2O were added incrementally, and the mixture left to react 
for 2 hours, whereupon the reactor contents were poured onto 300 parts of crushed ice. 50 
By extraction with diloroform, 1.7 parts of starting product were obtained. After mak- 
ing alkaline with 30% NaOI^ exmcti(m with diloroform and distillaticm of die sol- 
vent, diere were obtained 22.3 parts of N - 3 - dimethylamino - 4 - metho^ - phenyl- 
W - cdi^ - urea widi a titre of 94%. TIk yidd was about 90%; the melting point of 
55 the product was 114.5— 115.5'>C 55 

EXAMPLE 4. 

Following generally the procedure d Examfrile 1, 60 parts of concentrated H3SO4 
were charged and, keeping the temp^ture bdow 10**Q 9 parts of N - 4 - cthoxy- 
phenyl - urea were added. Whilst stirring, there were dien ch^ed 40 parts of a 9.94% 
60 sulphuric add solution of N - chloro - dimediyl - amine, corresponding to about 4 60 
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parts of the axnioe. 6 parts of Fedz were tiien added inaonentany. 9 parts of 94.7% 
N - 3 - dimethyl - amin - 4 - ethoxy - phe^ - urea were obtained, rqnesenting a 
yield of 76.4%; the vadtmg point vras 134^— 137*C 

EXAMPLE 5. 

5 Into a reactor similar to thtt of Example 1, 50 parts of concentrated H2SO4 were e 

diarged and, keeping the temperatme bdow -5*^^ 10.4 parts of N - 4 - ethoj^- 
phtti^ - N'rN* - dimedi^ - urea were added. 4 parts <rf N - cfaloro - dimedi^ - amine, 
dissolved in 35 parts of conceatrated B^(X^ were iben added isMst stirring, followed 
by die incremental addhicm of 3 J parts <rf FeSO* • THjO. Foaowing the procedure of 

10 Example 1, there were obtained 9.6 parts of 94.4% N - 3 - dimediyi - amino - 4- 10 
ethosy - phenji - N'rN' - dimediyi - urea. This rq»esents a yield (rf 72%, the mdting 
point was 129— •13U*C 

By operatmg as set out in Examj^ 3, the fdlowing prodncts were prepared: 

_ „ * . _ Chiomatogrj^hic 

Ex. No. Acid mixture Catalyst Formula analysis 



0CH3 



96% H, FeS0^.7H,0 j Q 




CH^Hj 



/\=0. 

I 



BluentNo. 1 
R.F. - 0.5 
Unitary 



FeS0^7HaO 




EluentNo. 1 
R.F. - 0.1 
Unitary 



8 96%H,SO« FeS0^7H,0 fr^\i^ _Ju)^**2 EluentNo. 1 

L^J ^"2-0'2 R.F. -0.1 

Unitary 



OCjHj 



»3 



9 96%H,SO^ FeS04.7Hp f r> T" V EluentNo. 2 

^ J X"2 R.F. - 0.2 

^ , Unitary 

H^^=0 

NH2 




7 
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10 96%HaSO^ 



OC2H5 



CHjj — CH2 Eluent No. 1 
Unitary 

. 

CHj CH3 



CH^-N-C 



11 96%H,S04 FeS0^7H,0 




cf%*N;H3 



Eluent No. 1 
R.F. - 0.65 
Unitary 



12 cone. HaSD4 FeSO^TH^O 




CH3 XH3 



Eluent No. 1 
R.F. - 0,65 
Unitary 



13 concHjSD^ 



14 cone. HjSO^ 



H— N— C— M— H 



t-l fcl M i-l 

n n \> n n 
* 0 C2H5 



FeS0^7H,6 °"{^ 



Eluent No» 1 
R.F. - 0.2 
Unitary 



Eluent No. 1 
R.F. - 0.2 
Unitary 
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15 cone, H,SO,. jO FeS0^7H,0 ' ElueutNo. 2 

Acetic acid 20 fO 1 R-P- - 0.1 

Unitary 




H—N— C— N— H 

a I 

0 - 




16 cone. H, SO, TiCl, EluentNo. 1 

R-F. - 0.2 
Unitary 



M the products were doted OTisiUcfc add- HuemN^^ 1: baizene 79 parts, meth- 
anol 14 parts, acetic add 7 parts. Eluent No. 2: tduene 50 parts, ethrf acetate 50 
parts. 

TheimKtoct <rf Exan5)Ie 15 ^libitEd the same melting point and the same spec- 
tnmias^tolrtamedinExaiiq>leNo.3.TheprDductof Exami^^ 16eriubited^ 
same meltmg pomt and the same q)ectrum as diat obtained in Example No. 1. 

B. PreparaHon of anmuh-carbmyUOes 



J^L^^^L?^"*^.*? Example Bl, but varying die starting materials, ijt. 
the type of catbanyJate and ddorcKimine, die f oHo^ 

^^^^"^ . . , . ^ ^ , Chromatographic 

No. Acid mixture Catalyst Formula analysis 




H,SO,96% FeSO, | Q L.^h, EluentNo. 

R.F.: 0.4 
Unitary 



10 



15 



EXAMPLE 1. 

.^^Into a reactor equipped widi sdrrer, cooler, dieraiometcr and dropping funnel 
tee were ^arged 50 parts of oraicentrated H^SQ, and, keqping the temperature 
M<w 0 Q dicre were dien diarged 9.75 parts of 4 - me&o^ - ethyl carban^te. 
Whi^ sdmng, there were added 19J parts of a 20^% sulphuric add solution of 
1 5 * crT^*?^ " dmiedi^ - smune corre^onduis to about 4 parts <rf die amme. 7 pans of 
FeSO«.7HsO were then diarged incrementally. 

The rMction tos aOowed to proceed for 2 hours, wteeopcm die reactor contents 
TOe pour^ (mtDl50 erf cnished 

^mi of die sohrcnt 3.(J8 parts <rf unieacted product were recovered. Ihe aqueous 
20 raidue was Am made atohne witii 30% NaOH and, after extraction widi diloro- 

form and distdlation of die solvent dierc were obtained 726 parts erf 3 - N-N- 20 
dmiefliyi - aituiK> - 4 - mediosy etiq* carbanjiic add widi a titrc of 90.7%. This 
x^m^ayiddofaboutW^^^^ 

^ ^^k""^^^^^ 50 parts of toluene and 50 parts of ediyl acetate; 

« ^^^x ^'"^ ^ consisting of 79 parts of benzene, 14 parts of 

methanol and 7 parts of acetic acid. ' 
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Example 

No* Acid mixture 



1^54,543 



Catalyst 



Fonnula 



Chromatographic 
analysis 



3 80^98% 



FeSO^ 



H— N— C— OCjHg 
O 




"3 
»3 



Eluent No. 2 
R.F.: 0.6 
Unitary 



4 H;, 80^90% 



FeSO^ 



H— N— J— OCH3 
' 0 




O-C2H5 



Eluent No. 2 
R.F.: 0.6 
Unitary 



5 Ha 80^96% 



FeSO^ 



H-N— C-OC2H5 




Eluent No. 1 
R.F.: 0.35 
Unitary 



6 H,SO^90% 



FeSO^ 



H— N- 




I-OC2H5 



OC2H5 



Eluent No. 2 
R.F.: 0.7 



7 Ha 80^96% 



FeSO^ 



H-N-C— OC2H5 

I n 



Eluent No. 2 
R.F.: 0.65 
Unitary 



8 Ha 80*98% 



FeSO* 



H— N — C— OCH3 



Eluent No. 2 
ELF.: 0.65 
Unitary 
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Eluent No. 2 
R.F.: 0.75 
Unitary 



Eluent No. 1 
ILF.: 0.6 
Unitary 



EiuentNo. 2 
R.F.: 0-7 
Unitary 



12 H. 80^96% 85 FeSO^ 
CH.COOH 15 



H— N— C— OCjHg 
O 




OCH3 



Eluent No. 2 
ILF.: 0.5 
Unitary 



13 Ha 804 98% 



Tia, 




OCH- 



EluentNo. 2 
R.F.: 0.4 
Unitary 



11 



11 



Example 

No. Acid mixtiue Catalyst 



Fonnul a 



Chiomatographi c 
analysis 



14 HjSO^ 96% 



FeSO^ 



H-N-jj-OCHj 




Eluent No. 2 
R.F.: 0-5 
Uoitaiy 



15 H,SO^ 96% 



FeSO^ 



H— N— C— OCH3 

0 




Eluent No. 2 
R-F.: 0,45 
Unitary 



16 HjSO^ 96% 



FeSO^ 



H-N-J-OC2H5 

(or- 



Eluent No. 1 
R.F.: 0.4 
Unitary 



17 Hj 804 96% 



FeSO^ 




OC2H5 



Eluent No. 1 
ILF.: 0.45 
Unitary 



All the products were eluted on silicic acid. 

Eluent No. 1: benzene 79 — methanol 14 — acetic acid 7 parts. 

Eluent No. 2: toluene 50 — ethyl acetate 50 parts. 



WHAT WE CLAIM IS:— 

1. A process for preparing an amino phenyl urea or aminocarbanylate by direct 
amination of a phenyl urea or a carbonyl add ester witfa an N-chIoro-amtne;> in a redox 

5 type system and in an add reaction medium. 5 

2. A process according to daim 1> in which the N-diloro-amine has die formula 
CUNRsRt^ wherein R3 is a substituted or unsubsdtuted allc^ cydoalkjd or aralkyi 
group, is hydrogen or substituted or unsubstituted ali^, cydoallgrl or aralkyi, or Rs 
and R4 are residues of a ring which may be substituted and may or may not comam 

10 one or more odter heteroatoms. 10 

3. A process acouding to dam 1 or 2, using a phenyl-urea of die genoal formula 
(1) as hereinbefore defined. 



12 1^554^43 12_ 

4. A process according to claim 1, wherein the reagents used arc chosen to give an 
aminophenyl urea f the general formula II hereinbefore defined. 

5. A process according to claim 1 or 2, in which a carbanyl add ester is used of 
the general formula in as herdnbefore defined. 

5 6- A process according to daim 1 or 2, wherein the reagents used are diosen to 51 

given an amino-substituted carbanyl add of the general formula IV hereinbefore 
defined. 

7. A process according to any foregoing daim, in which the reaction m ed fum con- 
tains a strong acid sdected from sulphuric add, trifluoroac^c add and misxures thereof 

10 with acetic add, and a ferrou%aq>rous or titanotis salt. 10 

8. A process according to daim 7> in which the add reaction medium contains 
ferrous sd^hate. 

9. A process according to daim 7 or 8, in which the add reaction medium ccnn- 
prises H2SQ4 of a weifijit cwicentratiQn of at least 25%. 

15 10. A process according to any forcing daim, in whidi the N-cMoto-amine is 15 

emi^oyed at a mdar ratio of 1:3 to 3:1 in respect of phenj^-urea or carfoanylic add 
ester. 

11. A process according to any of d^ forcing claims^ in v^iich ferrous sulphate 
is employed to form a redox system with the N-chloro amine at a molar ratio of from 

20 l:ltDl:100totheN-chloro-amine. .... ^ 

12. A process acanxling to daim 11 wherein said ratio is from 1:1.2 to 1:50. 

13. A process according to daim 1 in which the reactants are selected &om those 
hereinbef ore specifically rcf acred to. 

14. A process according to dasm 13, sub^tially as set fordi in any of the fore- 

25 going Examples. ^ 25 

15. Amino phen^ ureas and aminocaibanylates when produced according to any 
oi die foregoing; daims. 

CHARLES E. B ARRACLOUG^ 
LPP. Services, 
Agents for the Applicants. 
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